Recombinant human erythropoietin ameliorated endothelial dysfunction and macrophage infiltration by increasing nitric oxide in hypertensive 5/6 nephrectomized rat aorta.
Recombinant human erythropoietin (rHuEPO), used clinically for renal anemia, reportedly exhibits pleiotropic properties in various tissues. To test whether it ameliorates vascular injury, rHuEPO (75U/kg) was administered subcutaneously every 3days for 10days to 5/6 nephrectomized hypertensive rats (5/6Nx) treated with 1% NaCl. rHuEPO had no effect on increased systolic blood pressure or decreased hematocrit values, but normalized levels of proteinuria and creatinine clearance. Vasodilation in response to acetylcholine in the aortic ring was impaired in the 5/6Nx, and improved by treatment with rHuEPO. Immunohistochemical analysis revealed that the infiltration of adventitial areas by macrophages and expression of osteopontin were enhanced in the 5/6Nx aorta and the overexpression was suppressed by rHuEPO. rHuEPO also attenuated medial hyperplasia. Akt signaling was activated by the increased expression of phosphorylated Akt and GSK-3β in aorta from rHuEPO-treated 5/6Nx. rHuEPO restored plasma NOx (NO(2)(-)+NO(3)(-)) levels and endothelial nitric oxide synthase (eNOS) content in the 5/6Nx aorta. Treatment with an eNOS substrate, l-arginine, which caused a similar increase in plasma NOx levels as the rHuEPO treatment, resulted in a normalization of endothelial dysfunction and vascular inflammation. These results suggest that a low dose of rHuEPO exerted vasoprotective effects in rats with hypertensive renal failure.